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UM RESEARCHER SORTS OUT BRAIN IMPAIRMENTS 
MISSOULA—
About the worst thing a medical professional can do to someone is slap on the label “brain 
damaged” and put the person on a shelf, a neuropsychologist at The University of Montana- 
Missoula says.
“You have to be very careful about making that call,” says psychology Associate Professor 
Smart Hall. Cognitive function is a complex mix of neurological and psychological factors that 
require sophisticated tests to sort out, he says.
That’s where Hall comes in with his specialty, developing and administering tests for 
people who have or are suspected of having neurological problems. Once upon a time scientists 
like Hall would have been called upon to pinpoint the location of the brain trauma. With CT-scans 
and MRIs available now to assist with that job, Hall says he and fellow neuropsychologists 
concentrate mainly on describing the nature of the cognitive impairment.
Working mostly with head injury cases, Hall uses a battery of tests that detect not only the 
type of impairment but also its severity. The range of functions he assesses comprises a fairly long 
list: motor, sensory, memory, language, visual/spatial, emotional/personality, 
attention/concentration, intellectual, higher cognitive, and something he calls executive function — 
the brain’s most sophisticated thought processes such as abstract reasoning and problem solving.
Most of the tests Hall uses are based on norms corrected for age, educational level and 
gender. So, for example, test results for a 45-year-old man with eight years of formal education
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who’s suspected of having neurological damage would be compared to norms established by testing 
normal people that fit those characteristics of age, education and gender.
A large part of Hall’s work involves separating actual neurological problems from 
psychological ones. Someone injured in a car wreck might show signs of severe emotional 
disturbance which could result from a brain injury to parts of the brain related to emotional 
control. But, he says, people also have emotional reactions to being in a frightening event like that.
“People suffer from post-traumatic stress reactions, and that would be an emotional 
reaction to the event rather than a neurologically based injury that causes a change in their 
emotional status,” he says. “You have to do detective work to determine whether the emotional 
distress might be related to a neurological event and then determine how much that might be 
affecting cognitive function.”
Hall says depression and anxiety can be big factors for someone who’s suffered a head 
injury and knows his or her cognitive functions aren’t what they once were.
“If we can help tease out the psychological factors and get treatment for them,” he says,
“we then will be able to pinpoint more accurately the neurological problem and begin getting the 
appropriate treatment for that.”
Hall admits that despite the accuracy and objectivity of tests, they aren’t like a simple check 
list.
“There’s no cookbook approach to evaluating these tests,” he says. “You try to be 
objective, but in the end you have to interpret the data. That involves a subjective component.
It s not like a crystal ball I can look into. But I can take all the pieces of information together and 
make a determination as to what I think is the most likely cause for the condition the individual 
presents with.”
Besides his tests Hall uses any and all available medical and other records pertaining to the 
person being tested -  emergency room records, notes from ambulance technicians, family
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interviews, CT-scans, MRIs, EEGs.
Sometimes, as with Alzheimer’s disease, a definitive diagnosis can’t be made until an 
autopsy is done, Hall says. The best a neuropsychologist can do is rule out all the other things that 
can cause dementia. Those include metabolic disorders, heart disease, hypothyroidism and 
vascular disease.
“Once you’ve ruled out all those, you’re left with Alzheimer’s disease, and the treatment 
options are pretty limited,” he says. “Some of the other causes of dementia are treatable, so if you 
can identify that it’s one of those problems, then you can get in there and stop the progression of 
the cognitive decline.”
Not all of Hall’s work lies in sorting out real cognitive impairments due to disease, brain 
injury or post-traumatic stress. He tests fakers, too.
“My major thrust of research is detecting malingers, people who are faking or exaggerating 
their problems,” he says. “I’ve been doing studies for four to five years, developing techniques 
for detecting people who fake deficits in these evaluations.”
Just what those techniques are Hall prefers not to divulge. “If you disseminate information 
about how someone can fool these tests, you’re asking for problems,” he says. “But there are 
certain circumstances in which it can be clear someone is faking. Certain patterns of performance 
and certain types of results suggest a person is not giving his best effort.”
Hall’s work in this area puts him in the forefront of some big advances.
“It’s a big area in neuropsychology,” he says, “and we’re developing sophisticated 
techniques.”
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